Trans-Zeatin inhibits UVB-induced matrix metalloproteinase-1 expression via MAP kinase signaling in human skin fibroblasts.
Ultraviolet (UV) irradiation induces the expression of matrix metalloproteinases (MMPs), disturbing the metabolism of extracellular matrix (ECM), and causes the characteristic changes of photoaging in skin. Inhibition of induction of MMPs is suggested to alleviate photoaging induced by UV irradiation. Zeatin, purified from Zea mays, is a member of the cytokinin group of plant growth factors, the activity of which is attributed to its more stable trans form. In this study, we investigated the effect of trans-Zeatin on UVB-induced matrix metalloproteinase-1 (MMP-1) expression in cultured human skin fibroblasts (HSFs) and studied the mechanisms of its actions. We found that pretreatment with trans-Zeatin significantly inhibits UVB-induced MMP-1 expression and c-Jun activation in a dose-dependent manner. We also observed that trans-Zeatin inhibits UVB-induced phosphorylation of ERK, JNK and p38 MAP kinases (MAPKs) dose-dependently. As expected, PD98059, an ERK inhibitor, SP600125, a JNK inhibitor and SB203580, a p38 MAPK inhibitor effectively inhibit UVB-induced phosphorylation of ERK, JNK and p38 MAPKs, respectively. Moreover, the inhibitory mechanism of trans-Zeatin was further demonstrated in MMP-1 secretion using MAPK-specific inhibitors. PD98059, SP600125 and SB203580 suppressed UVB-induced MMP-1 secretion, which is consistent with the above results. Collectively, our results suggest that trans-Zeatin inhibits UVB-induced MMP-1 expression, which may be mediated by inhibition of ERK, JNK and p38 MAPKs signaling pathways in HSFs. Trans-Zeatin is a potential agent for the management of skin photoaging.